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Some Notes on the  MP ara th y ro id  Duct* and i t s  Re la t ion  
to  th e  H a s s a l l ' s  Corpuscles of  the  Thymus.
“b y
Madge E.Robertson M.B., Ch.B. From the P h y s io lo g ica l  
Labora to ry ,  Glasgow U n iv e rs i ty  - under the  Nationa l  
H ea l th  Insurance  Medical Research Scheme.
A cu r io u s  s t r u c t u r e  of  a c y s t i c  na tu re  has been
N
observed by many i n v e s t i g a t o r s  from the time of  Sandstrom 
onwards in the  p a ra th y ro id  and th y ro id  glands of man and 
some of the  lower animals.  A s im i l a r  tu b u la r  s t r u c t u r e  has 
a l so  been noted  in  some in s tan ce s  in the  thymus. The p u r ­
pose of  th e s e  no tes  i s  to g ive a d e t a i l e d  account of t h i s  
s t r u c t u r e  as  i t  i s  seen in th e  th y ro id ,  p a ra th y ro id  and 
thymus g lands  o f  c a t s  and dogs, and to po in t  out i t s  a p p a r ­
ent  connection w ith  the  H a s s a l l ’ s co rpusc les  o f  th e  thymus. 
In the  c a t  the  connection between the  variburs s t r u c t u r e s  
a r i s i n g
2 .
a r i s i n g  from the g i l l  c l e f t s  seems to  be a p a r t i c u l a r l y  
c lo se  one. Thymus modules a r e  found almost in v a r ia b ly  
around, and o cc a s io n a l ly  in the  c e n t re  o f ,  the  th y ro id  - 
p a ra th y ro id  nodes a re  found in the  thymus, and the  c y s t i c  
s t r u c t u r e  r e f e r r e d  to  i s  found in  p a r a th y ro id s ,  th y ro id  and 
thymus. This animal then a f f o rd s  very  good m a te r i a l  fo r  the
study of  the  r e l a t i o n s h i p s  of  th e se  d i f f e r e n t  organs.
XPepere ( A r c h . l t a l . d e  B io lo g ie ,  48 and 49),, who made 
long and c a r e f u l  i n v e s t ig a t io n s  in to  the  s t r u c t u r e  and func­
t io n s  of  the  p a ra th y ro id  g la n d s ,  had named the s t r u c t u r e  I 
am about to  d e s c r ib e ,  the  "p a ra th y ro id  d u c t” , and t h i s  term 
I s h a l l  adopt f o r  the same of  c l e a r n e s s ,  though th e re  i s  no 
evidence to  show t h a t  i t  has any duct f u n c t io n s .  In a 
s e r i e s  o f  53 ca t  th y ro id s  examined in  s e r i a l  s e c t io n  the  
"p a ra th y ro id  duct"  was found to  be p re se n t  in a l l ,  and th y ­
mic nodules in  27 ca ses .
The
The t i s s u e s  examined were removed by Prof .Noel  Pator 
and Dr.Leonard Findlay in the course of  an i n v e s t ig a t io n  
in to  the  r e l a t i o n s h i p  of  the p a ra th y ro id  glands to  t e ta n y  
(Q .J .o f  Exp.Phys. 1917). They were p laced  a t  once
in p lc ro - fo rm a l in  - embedded in p a r a f f i n  and s ta in e d  w ith  
haemalum and eo s in .
The appearance o f  the  duct v a r ie d  much in  d i f f e r e n t  
i n s t a n c e s ,  but I s h a l l  g ive  f i r s t  a gene ra l  d e s c r ip t i o n  of  
the  type most f r e q u e n t ly  observed and then a more d e t a i l e d  
account o f  th e  s t r u c t u r e  as  seen in one or  two d i f f e r e n t  i n ­
s ta n c e s .
«
Very o f ten  the  duct was observed f i r s t  in th e  th y ­
r o id  - most f r e q u e n t ly  perhaps about the c e n t r e ,  and i t  had 
almost the appearance o f  a s p e c i a l l y  l a rg e  and th in -w a l l e d  
th y ro id  v e s i c l e .  Almost always, however, such a v e s i c l e  
conta ined
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con ta ined  a p e c u l i a r  b lue  b lack  homogeneous m a te r i a l ,  qvu i t e  
d i f f e r e n t  from the  p ink  a ta ln e d  c o l lo id  of  th e  t r u e  th y ro id  
v e s i c l e s , t h a t  made i t  e a s i l y  r e co g n isab le .  In some in s t a n c ­
es ,  in  the  p ro g re s s iv e  examination of  s e r i a l  s e c t io n s  the  
s in g le  seeming v e s i c l e  was observed to  become g rad u a l ly  
l a r g e r  and to  be broken up by sep ta  u n t i l  i t  had the  appear ­
ance o f  a l a r g e  c y s t - l i k e  s t r u c t u r e .  At the same time an 
i s l a n d ,  or i s l a n d s  of  p a ra th y ro id  t i s s u e  appeared b e s id e  th e  
duct - th e se  g r a d u a l ly  surrounded i t  or coa lesced  a longs ide  
i t .
Sometimes, as  the  p a ra th y ro id  inc reased  in s i z e ,  the 
duct diminished and d isappeared  • sometimes i t  p e r s i s t e d  as 
a la rg e  s t r u c t u r e  throughout a l l  the s e c t io n s  con ta in ing  
p a ra th y ro id  t i s s u e  and could be t r a c e d  fo r  some d i s t a n c e  in 
the  th y r o id  a f t e r  the  p a r a th y ro id  had d isappeared .
One
One o f  the most remarkable f e a t u r e s  of  the  duct was 
the  v a r i e t y  o f  forms taken by the ep i th e l iu m  l in i n g  i t s  
w a l l s .  Sometimes - most o f ten  perhaps - i t  had the  l a rg e  
lo c u la t e d  v e s i c u l a r  appearance a l re ad y  d e s c r ib ed ,  i t s  t h in  
w a l l s  l i n e d  by a  s in g l e  l a y e r  of  very  f l a t t e n e d  ep i th e l iu m .  
In o ther  in s t a n c e s  the  ep i the l ium  l in in g  the  w a l l s  was 
columnar, long o r  s h o r t ,  and o c c a s io n a l ly  i t  was c i l i a t e d .  
Again, th e  l i n i n g  o f  the  w a l l s  was t h i c k  and composed o f  
se v e ra l  l a y e r s  o f  horny-look ing ,  f l a t t e n e d  ep i the l ium .
66metimes the  lumen of  the duct was almost or com­
p l e t e l y  f i l l e d  w i th  ep i th e l iu m  of  t h i s  n a tu re ,  but l e s s  
f l a t t e n e d .
In a l l  the s e r i e s  o f  s e c t io n s  ep i th e l iu m  of  t h i s  
could be seen in  the duct channels  b reak ing  down and 
becoming n e c r o t i c .  The duct was found r a t h e r  more o f te n  in  
connection
connection w ith  the  i n t e r n a l  than  w ith  the  e x t e rn a l  p a r a ­
th y ro id ,  but  i t  appeared in or a longs ide  e i t h e r  or bo th .
I t s  connection w i th  the  thymus nodules which a re  a l ­
most in v a r i a b ly  found in th e  f ib ro u s  t i s s u e  capsu le  of  c a t  
thy ro id s ,w as  a l s o  c lo se  and some very p e c u l i a r  formations  of 
mixed e p i t h e l i a l  and lymphoid t i s s u e  were found w i th in  these  
thymus nodes o r  ly in g  a longs ide  them.
The fo l lowing  d e s c r ip t i o n s  o f  the  s t r u c t u r e  as  seen 
in  t h r e e  of  the  c a t  th y ro id s  examined w i l l  g ive  an idea  of 
the  v a r i e d  and p e c u l i a r  forms i t  t a k e s .
7 .
Cat 15.
In t h i s  animal th e  duct was f i r s t  observed near  the  
c e n t re  o f  the th y ro id  in the  midst  o f  a pa tch  o f  t i s s u e  com­
posed of small  i r r e g u l a r  th y ro id  v e s i c l e s ,  groups o f  very  
dark s t a i n i n g  sp in d le  and lymphoid c e l l s ,  and one or two 
l i t t l e  s o l i d  c l u s t e r s  of  e p i t h e l i a l  c e l l s  w i th  la rg e  rounded 
n u c l e i  and r a t h e r  i n d e f i n i t e  p ink  s t a in in g  pro top lasm ic  
b o d ie s .  I t  c o n s is te d  a t  f i r s t  of  a small  channel l i n e d  w i th  
r a t h e r  t a l l  columnar ep i th e l iu m .  This channel g r a d u a l ly  i n ­
creased  in  s i z e  and a t  one p o in t  the  e p i t h e l i a l  c e l l s  l i n i n g  
a p o r t io n  o f  i t  were very  t a l l  and showed c i l i a .
Meantime other  duct channels  had formed by th e  
break ing  down of  some o f  the  l i t t l e  groups o f  e p i t h e l i a l  
c e l l s  mentioned above. Some o f  th e se  p e r s i s t e d  only f o r  a
few s e c t io n s  • o th e r s  became la rg e  and lo c u la t e d ,  w i th  th in
/
w alls
8 .
w al l s  l i n e d  w ith  very  f l a t t e n e d  ep i th e l iu m .  U l t im a te ly  th e
appearance p re sen ted  by the  duct s t r u c t u r e  was t h a t  of  a
l a rg e  lo c u la te d  c y s t - l i k e  s t r u c t u r e ,  ly in g  in  a mass of
t i s s u e  more compact than the  o rd ina ry  th y ro id  t i s s u e  and
composed o f  (1) small  rounded or sp ind le -shaped  c e l l s  whose
n u c le i  s t a in e d  very  darkly  w i th  haemalum, and whose c e l l
bod ies  could no t  he d i s t in g u i s h e d ,  (2) e p i t h e l i a l  c e l l s
w i th  rounded or o r a l  n u c l e i  of medium s iz e  and pink s t a in in g
pro top lasm ic  b o d ie s ,  (3) e p i t h e l i a l  c e l l s  w i th  l a rg e  oval
g ra n u la r  n u c l e i , -  the c e l l  bodies  of  th e se  were s c a rc e ly
v i s i b l e ,  (4) e p i t h e l i a l  c e l l s  w ith  rounded g lo b u la r  bod ies
a p p a re n t ly  d i s i n t e g r a t i n g  and n u c le i  e c c e n t r i c a l l y  p la ced .
3 and 4 were seen w i th in  the  duct channels  along w i th  a g rea t
dea l  o f  r a t h e r  g ra n u la r  homogeneous p ink  s t a i n i n g  d e b r i s .
-L - F ’t'yo. //  2 , 3 . 4 , 3  , .
A few s e c t io n s  f u r t h e r  on in the  s e r i e s  d e f i n i t e
i
p a ra th y ro id  t i s s u e  ( i n t e r n a l  p a ra th y ro id )  appeared a longs ide  
t h i s
9 .
t h i s  mass of  v a r ie d  c e l l s  and duct  l o c u l i .  The e x t e rn a l  
p a ra th y ro id  a l s o  appeared in  the  f i b ro u s  capsule  of  the  
th y ro id .  As th e  i n t e r n a l  p a ra th y ro id  inc reased  in s i z e  the  
duct channels  g ra d u a l ly  decreased and f i n a l l y  d isappeared .  
The lymphoid and sp in d le  c e l l e d  t i s s u e  was a l so  g rad u a l ly  
rep laced  by p a r a th y ro id  or  by normal thy ro id  t i s s u e .
In the meantime small  nodes of  mixed lymphoid 
t i s s u e  and e p i t h e l i a l  c e l l s  appeared and d isappeared  in  a 
connective  t i s s u e  re t icu lu m  c lose  to  the e x te rn a l  p a ra th y -  
r o id .  The e p i t h e l i a l  c e l l s  in  th e s e ,  which were in l i t t l e  
groups or i s l e t s ,  broke down and formed small duct channels  
which p e r s i s t e d  throughout a few s e c t io n s  and g ra d u a l ly  
d isappea red ,  being  f i l l e d  up or encroached upon by th e  s u r ­
rounding sp in d le  or round c e l l s  o f  the  nodes. P i s t e  I I .  
P i g . l ,  2,  3, 4.
There
There was no th ing  o f  no te  in  the  formation o f  the  
duct channels in the  o th e r  s id e  of  the th y ro id  in t h i s  
an im a l .
In Cat 35 la rg e  duct channels  formed in  a pa tch  of 
mixed lymphoid and s p in d le  c e l l e d  and e p i t h e l i a l  t i s s u e  in 
the  c e n t r e  o f  the th y ro id  n e a r  th e  i n t e r n a l  p a ra th y ro id  in  
j u s t  the  same way as in Cat 15. P l a t e  3, P igs .  1 and 2. 
w h i l s t  a t  the s id e  o f  the  th y ro id  in a p iece  o f  r a t h e r  
dense f ib ro u s  t i s s u e  in which lay  a l s o  the ex te rn a l  p a r a ­
th y ro id  the  formation of  duct channels  by the  b reak ing  down 
o f  l a rg e  e p i t h e l i a l  c e l l s  in  lymphoid nodes, conversion o f  
the  broken down ep i the l ium  in to  a homogeneous mass o f  ne­
c r o t i c  m a t e r i a l ,  the  g radua l  d isappearance  of  the  d uc ts ,  and 
t h e i r  ending, as  they  began, in  small  lymphoid nodes, a f t e r  
a course  o f  about 24 s e c t io n s  was very  w e l l  i l l u s t r a t e d .  
P l a t e
P la te  3, Figs 3, 4, 5 f t  6.
In Cat 39 duct channels  formed as In the  two p r e ­
vious examples, hut  in t h i s  animal the  v a r io u s  s ta g e s  of  de­
g en e ra t io n  gone th rough  by the  e p i t h e l i a l  c e l l s  in  p rocess  
of n e c r o s i s ,  and th e  p e c u l i a r  lo n g i t u d in a l  s p l i t s  t h a t  a re  
f r e q u e n t ly  seen in a degenera t ing  mass of  ep i the l ium  f i l l i n g  
a duct channel were p a r t i c u l a r l y  w ell  shown, P la t e  4 ,  F igs .
1 and 2. In one of the  duct channels  in  t h i s  animal a c e r ­
t a i n  amount of  o rg a n is a t io n  of  a p a r t i a l l y  necrosed e p i ­
t h e l i a l  mass f i l l i n g  a duct channel had app a ren t ly  taken 
p lace  as i t  con ta ined  small blood v e s s e l s .
These th r e e  animals i l l u s t r a t e  the  appearance of  
the  duct channels  in  bo th  lymphoid and e p i t h e l i a l  t i s s u e  - 
the  remarkable v a r i e t y  o f  c e l l s  o f  which t h e i r  w a l l s  may be 
composed - the s h o r t  e x te n t  o f  many of  them and t h e i r  
ap p a ren t ly
1 2*
a p p a re n t ly  b l i n d  t e rm in a t io n .
One may see a channel beginning  by the  break ing  
down of  e p i t h e l i a l  c e l l s ,  becoming q u i t e  c l e a r  and d i s t i n c t  
w i th  a  smooth r e g u la r  l i n i n g  of  one l a y e r  of  very th in  
f l a t t e n e d  e p i t h e l i a l  c e l l s  - g rad u a l ly  f i l l i n g  up aga in ,  or 
r a t h e r  becoming encroached upon by the  surrounding t i s s u e  
and ending as  i t  began in a l i t t l e  node o f  e p i t h e l i a l ,  lymph* 
oid and sp in d le  c e l l s ,  a l l  w i th in  the  space o f  some h a l f  
dozen s e c t io n s .
Although the  duct i t s e l f  i s  ap p a re n t ly  formed by 
the  b reak ing  down o f  e p i t h e l i a l  c e l l s ,  lymphoid and sp in d le  
c e l l s  almost in v a r i a b ly  accompany i t ,  and a mass o f  t h i s  
i mixed e p i t h e l i a l ,  lymphoid and sp in d le  c e l l e d  t i s s u e  f r e ­
quen t ly  precedes in  the th y ro id  the  appearance o f  the  i n ­
t e r n a l  p a r a th y ro id  and may remain fo r  some d i s t a n c e  a lo n g ­
s id e  i t .
In
In th o se  p o r t io n s  o f  the duct descr ibed  as l in e d  
in  p a r t  w ith  c i l i a t e d  ep i the l ium  i t  i s  d i f f i c u l t  t o  be sure  
t h a t  the  f r in g e d  appearance seen along the  f r e e  end of the  
c e l l s  i s  due to  a c t u a l  c i l i a ,  or  i s  a raggedness l e f t  by th e  
sh r in k in g  away from the  s id e s  o f  the  duct of the e p i t h e l i a l  
d e b r i s  which i s  found in a l l  the  channels  a t  some s tage  of 
t h e i r  development o r  in v o lu t io n .  The r e g u l a r i t y  of  the  
f r i n g e ,  however, in  one or two in s t a n c e s  i s  very  sugges t ive  
of  t r u e  c i l i a .
C e r ta in  f e a t u r e s  a r e  common to the  duct in a l l  i t s
forms.
( l )  That the  channels  have o r ig in  in  the  break ing  
down of e p i t h e l i a l  c e l l s  of a type  q u i t e  d i s t i n c t  from those 
of  the p a ra th y ro id  and th y ro id  and e a s i l y  reco g n isab le  in th€ 
midst
midst of e i t h e r  of  th e s e .  The e p i t h e l i a l  c e l l s  o f  the  
" d u c t” are  l a r g e r  than those  of  the  th y ro id  or  p a ra th y ro id ,  
they s t a i n  as a r u l e ,  more f a i n t l y ,  and they a re  sometimes 
p e c u l i a r l y  c l e a r  and almost r e f r a c t i l e  in appearance.
(2) That th e re  i s  a s s o c i a t e d  always w i th  the  ducts- 
a t  some s tage  of  t h e i r  course  and f r e q u e n t ly  throughout the  
whole o f  t h e i r  course ,  a g r e a t e r  o r  l e s s  amount of  lymphoid 
t i s s u e  c l o s e ly  resembling thymus. Uixed w i th  the  round 
lymphoid c e l l s  a r e  many sp in d le  shaped c e l l s  such as have 
been descr ibed  by Dudgeon ( Jou rna l  of  Path.A: Bact.1905,  p .  
173) as occu rr ing  in  the  thymus in a t rophy .
(3) That they a re  almost always in some p a r t  of  
t h e i r  course  in c lo se  connection  w i th  one or o the r  o f  the 
p a r a th y ro id s .
(4) That they  con ta in  a l a rg e  amount o£ homogeneous
n e c ro t ic
1 5 .
n e c ro t i c  m a te r i a l  obviously derived from broken down e p i ­
t h e l i a l  c e l l s ,  and d i f f e r i n g  as  a r u l e ,  in  i t s  s t a in in g  
p r o p e r t i e s  from th e  c o l lo id  of  the  th y ro id  v e s i c l e s .
(5) That they  a l l  appear to -end  b l i n d l y  and must 
t h e r e fo r e  be c losed  sacs  - sm a l le r  or g r e a t e r  - and not 
d u c t s .
(6) That the  t i s s u e  round about them i s  not spec­
i a l l y  v a s c u la r  and t h a t  they do not seem to  come in to  any 
very c lo se  r e l a t i o n s h i p  w i th  blood v e s s e l s .
Thyroids of  11 dogs were examined in s e r i a l  s e c t io n ,  
and a duct s t r u c t u r e  of p r e c i s e ly  the  same n a tu re  as  t h a t  
of  the  c a t  was found in  a l l  bu t  t h r e e .
The
v
The "duct" In the  thymus.
Seven thymus g lands  were examined, hut  in only 4
of th e se  - 3 dogs and 1 c a t  - was the complete g land gone
over in  s e r i a l  s e c t io n .  P o r t io n s  only o f  the  o th e r  3 g lands  
- 2 c a t s  and 1 dog -  were looked a t .
In th r e e  of  the  g lands ,  2 dogs and 1 c a t ,  in  which
a complete examination was made a duct s t r u c t u r e  s i m i l a r  in 
every way to  t h a t  found in  the  th y r o id  and p a r a th y ro id s  was 
observed to  be p r e s e n t .
In the  o th e r  gland th e  H a w a i i ' s  co rp u sc le s  were 
abnormal - very  l a rg e  and very  numerous, many of  them show­
ing n e c ro t i c  c e n t r e s  which in  some cases  had broken down and 
completely or p a r t i a l l y  d isappeared  leav ing  only th e  o u t e r ­
most l a y e r s  o f  f l a t t e n e d  ep i th e l iu m  bounding a lumen, c l e a r  
sometimes and sometimes co n ta in in g  a c e r t a i n  amount of  n e ­
c r o t i c
n e c ro t i c  e p i t h e l i a l  d e b r i s ;  the  whole s t r u c t u r e  bea r ing  a 
s t rong  resemblance to  the  duct in  some of i t s  phases .
In the  th r e e  cases in  which p o r t io n s  only o f  the  
gland were examined, the duct was not found.
The duct repea ted  in the  thymus a l l  the  v a r i a t i o n s  
which i t  showed in  the th y ro id ,  p a r a th y ro id s  and thymic 
nodules round the  th y ro id .  T a l l  columnar e p i t h e l i a l  l i n i n g  
w ith  a very  d e f i n i t e  basement membrane was however more f r e ­
quen t ly  seen,  and sometimes the lumen of  the  duct was f i l l e d  
w ith  lymphocytes o r  the  p roduc ts  o f  t h e i r  degenera t ion  r a th e r  
than w ith  e p i t h e l i a l  c e l l s .
I t  was seen most o f ten  in  th e  f ib ro u s  stroma d iv id -  ji
ing the  gland in to  lo b u le s ,  P la t e  5 ( P i g . 2 ) ,  or in  f ib ro u s  
t i s s u e  towards th e  p e r ip h e ry  of  th e  g land ,  P l a t e  5 ( P i g . l ) ,  
bu t  was a l so  observed in  one o f  th e  glands in the  medullary  
p o r t io n
p o r t io n  of a lo b u le ,  P la t e  5 (F ig s .  3, 4, 5. Small p ieces  
of  p a ra th y ro id  t i s s u e  were sometimes seen in the  neighbour­
hood o f  th e  duc t ,  and were p r e s e n t ,  though not n e c e s s a r i ly  
near  the duc t ,  in two out of  th e  fo u r  thymus g lands  exam­
ined completely (1 dog and 1 c a t ) .  The most i n t e r e s t i n g  
f e a t u r e  of the  duct as seen in the thymus was the  f a c t  t h a t  
H a r s a l l ' s  co rp u sc le s  could be seen q u i t e  d e f i n i t e l y  to  be 
budded o f f  from the ep i th e l iu m  of i t s  w a l l s ,  and were ob­
served f r e q u e n t ly  to  be the  t e rm in a t io n  of  some of i t s  
l o c u l i .
Severa l  t h e o r i e s  have been advanced as to  the  o r ig in  
of  Hajfsa l l ’ s c o rp u sc le s .
Afanas8ieu/*(1877, quoted by Goodall)  held  t h a t  they 
were blood v e s s e l s  whose ep i th e l iu m  had p r o l i f e r a t e d ,  con­
t a in in g  fused and degenera ted  blood.
L
Schambacher
Schambacher (1903 quoted by Goodall) i n t e r p r e t e d  
them as a r i s i n g  from the presence  o r  p e r s i s t e n c e  of ducts  
in the  thymus.
S'
Goodall ( Jou rna l  of P h y s i o l . 1905) holds  t h a t  they 
a r i s e  by the  c u t t i n g  o f f  from t h e i r  source of n u t r i t i o n  of  
masses o f  the  o r i g i n a l  thymic ep i th e l iu m  by invading leu co ­
c y te s .  The masses thus  cut  o f f  a re  s a id  to  degenera te  and
form co n cen t r ic  H a r s a l l ' s  co rp u sc le s .
6
Moorhead ( P r a c t i t i o n e r  1905) and Dudgeon (Jou rna l  
of  Path.& Bact .  1905) regard  them as remnants of the  e p i ­
t h e l i a l  s t r u c t i r e  from which the thymus g land was o r i g i n a l l y  
developed, and t h i s  appears  to  be the  view most g e n e ra l ly
held  a t  the  p r e se n t  t ime.
* 7 *
/U aiw dL  Mavetoc in  a very recen t  paper ,  s t a t e s  t h a t  he 
cons iders  t h a t  "normal H a r s a l l ’ s co rp u sc les  r e p r e s e n t  the  
f t t rophic
a t ro p h ic  and h y a l in iz e d  remains of  the  embryological  thymic 
e p i t h e l i a l  tu b u le s  and cords"  and bases  h i s  opinion upon the  
f a c t  t h a t  one o f ten  f in d s  in  the  one thymus gland a l l  s tages  
between w ell  developed d u c t - l i k e  spaces ,  sometimes l in e d  
w ith  c i l i a t e d  ep i th e l iu m ,  and f u l l y  developed H c ^ s a l l ’ s 
co rp u sc le s .
My own s e r i e s  of s e c t io n s  f u l l y  bea r  out the view 
th a t  H a w a i i ' s  co rpusc les  a r e  developed from t h i s  d u c t - l i k e  
s t r u c t u r e ,  bu t  i t  has occurred to  me t h a t  the  "duct"  i s  
p o s s ib ly  the  r e p r e s e n t a t i v e  of a b r a n c h i a l  c l e f t  d e r i v a t i v e  
o th e r  than the  thymus or p a r a th y ro id s ,  and t h a t  i t  may p e r ­
haps have some f u n c t io n a l  s i g n i f i c a n c e .
*
Mr8 .P.D.Thompson, in a paper e n t i t l e d  The Thyroid 
and P a ra th y ro id  Glands Throughout V e r te b ra t e s  - w i th  Ob­
s e rv a t io n s  on some o th e r  c l o s e ly  r e l a t e d  S t ru c tu r e s  - (P h i l .  
Trans.
T ra n s .o f  the Royal Boc. of  London, S e r ie s  B. V o l .201) has 
descr ibed  in e lasmobranchs, A /rode la ,  f ro g s ,  r e p t i l e s  and 
b i r d s  a "post  b r a n c h ia l  body" a r i s i n g ,  according to  Maurer, 
as an in v a g in a t io n  of  the  v e n t r a l  pharyngeal w a l l  behind the 
5 t h . g i l l  c l e f t  a t  th e  s id e  o f  th e  a d i tu s  l a r y n g i s ,  and quick­
ly  s e p a ra t in g  o f f ,  remaining c lo se  under the  ep i the l ium .
This body has been d iscovered  in  a l l  c r a n i a t a  except cyc lo s -  
tomes and t e l e o s t s .  I t  i s  d esc r ibed  as c o n s i s t in g  of t h r e e  
or  fo u r  small  v e s i c l e s  l i n e d  w i th  c y l i n d r i c a l  ep i the l ium ,  
the  c e l l s  of  which sometimes c a r ry  c i l i a .  The v e s i c l e s  con­
t a i n  a coagula ted  albuminous subs tance  and d e b r i s  but  no 
t r u e  c o l l o i d .
Mrs.Thompson d e s c r ib e s  the  pos t  b r a n c h ia l  body in 
Chrysemys P i c t a  as  f o l l o w s : -  " i t  i s  in c lose  r e l a t i o n  to  the  
p a r a th y ro id .  I t  c o n s i s t s  of  a number of  v e s i c l e s  of  vary ing
s iz e  and shape though they  tend to  be s p h e r i c a l .  The 
v e s i c l e s  a re  of  two d i s t i n c t  types ,  some l a r g e ,  w i th  very 
low ep i th e l iu m  s t a i n i n g  very  deeply - o th e r s  sm a l le r ,  w ith  
c y l i n d r i c a l  ep i the l ium .  Some of  the  v e s i c l e s  con ta in  a 
m a te r i a l  which appears  to  be t r u e  c o l l o i d " .
In b i r d s  the  post  b r a n c h ia l  body i s  desc r ib ed  as 
c o n s i s t in g  of t h r e e  p a r t s  -  the  f i r s t  composed o f  compact 
e p i t h e l i a l  co rds ,  the  second of s p h e r i c a l  v e s i c l e s  l in e d  
w ith  cu b ica l  e p i th e l iu m  which may be c i l i a t e d ,  and th e  t h i r d  
of  t r u e  p a ra th y ro id  t i s s u e  and thymus.
In th e  pigeon - " the  pos t  b r a n c h ia l  body has an 
e x t r a - o r d i n a r i l y  complicated s t r u c t u r e .  I t  i s  obviously  of  
e p i t h e l i a l  o r ig in  and n a tu re .  I t  i s  composed l a r g e l y  of 
s t r u c t u r e s  which a t  f i r s t  s ig h t  resemble small a r t e r i e s  bu t  
whose w al ls  a re  made up e n t i r e l y  of  c o n c e n t r i c a l l y  p laced  
sp ind le
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8pindie shaped c e l l s ,  and p r o j e c t in g  in to  the  lumen a re  i r ­
r e g u la r  c&11b l i n i n g  the  tu b u le s .  The r e s t  o f  the  body ap ­
p ea rs  to  he h u i l t  o f  s t r u c t u r e s  i d e n t i c a l  w i th  the  v a r io u s  
w el l  known forms o f  H a ^ s a l l ^  co rpusc les  o f  the  thymusH.
In th e  fowl - " the  pos t  b r a n c h i a l  body i s  r e p r e ­
sen ted  by a group of 8-10 v e s i c l e s  l in e d  w ith  a low c u b ica l  
ep i the l ium ,  embedded in a c o n s t r i c t e d  o f f  p o r t io n  of  th e  
e longated  thymus. In the  thymus nodule th e re  i s  a l so  a 
s t r u c t u r e  which must be put  in the  same ca tego ry .  This i s  
a  much in fo ld ed  v e s i c l e  of  l a rg e  s i z e  l in e d  w ith  columnar 
c i l i a t e d  ep i th e l iu m " .
I t  seems c l e a r  t h a t  the s t r u c t u r e s  here  d esc r ib ed  
resemble very c lo s e ly  those  I have found so c o n s ta n t ly  
p re se n t  in the  th y ro id ,  p a ra th y ro id s  and thymus of the  dog 
and c a t .  That the  Hatfsa l l ’ s co rp u sc le s  a r e  budded o f f  from, 
or
or formed by a d u c t - l i k e ,  t u b u la r  s t r u c t u r e  of  some na tu re  
my s e c t io n s  demonstrate  p l a i n l y ,  and i t  seems probable ,  con­
s id e r in g  the p e c u l i a r  and v a r ied  forms taken by t h i s  s t r u c ­
tu r e  and how n e a r ly  the  d e s c r ip t i o n  of  the  pos t  b r a n c h ia l  
body given above a p p l ie s  to  i t ,  t h a t  we have in  th e se  p a r a ­
th y ro id  and thymus "ducts"  and in the  H a ^ s a l l ' s  co rpusc les  
the  r e p r e s e n ta t i v e  of  the  p o s t - b r a n c h i a l  body.
The p resence ,  almost in v a r i a b ly ,  in the  duct l o c u l i  
of q u a n t i t i e s  of  n e c ro t i c  - p o s s ib ly  c o l l o i d a l  m a t e r i a l ,  ob­
v io u s ly  der ived  from the  b reak ing  down o f  e p i t h e l i a l  c e l l s ,  
le ads  one to wonder whether th e  s t r u c t u r e  may not have some 
f u n c t io n a l  s ig n i f i c a n c e .
Also the  c e l l s  w i th  which the  duct w a l l s  a re  l in e d  
have o f te n  a l l  the  c h a r a c t e r i s t i c s  of  s e c r e t i n g  c e l l s .
Should i t  have a s e c r e t i o n  i t  i s  probably  o f  a d i f ­
f e r e n t
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d i f f e r e n t  n a tu re  from t h a t  of th e  th y ro id  s in ce  ( l )  the  
c e l l s  from which the  m a te r i a l  f i l l i n g  th e  ducts  i s  der ived ,  
a re  q u i t e  d i f f e r e n t  from th e  r a t h e r  small ep i the l ium  of  th e  
th y ro id  and p a r a th y ro id ,  and a re  e a s i l y  d i s t i n g u i s h a b le  
among them,-  (2) th e  m a t e r i a l  f i l l i n g  th e  duct  channels  very 
o f ten  - though not always - s t a i n s  d i f f e r e n t l y  from t h a t  
f i l l i n g  the  th y ro id  v e s i c l e s .  In thymus nodes, and in th e  
thymus i t s e l f  the  n a tu re  of  the  s e c r e t io n  may be d i f f e r e n t  
from elsewhere ,  s in ce  he re  we have o f ten  masses of  lymphoid 
co rpusc les  f i l l i n g  the  d u c ts ,  which b reak  down sometimes 
l i k e  th e  ep i th e l iu m  and would th e r e f o r e  cons t i t u te  something
A
%
to  the s e c r e t i o n .  Dudgeon d e s c r ib e s  a c a v i ty ,  sometimes 
con ta in ing  a t h i c k  f l u i d ,  in  the  c e n t r e  of each lobe ,  as  a 
most conspicuous f e a t u r e  of  l a r g e ,  o r  en la rged  thymus g lands  
in man. This f l u i d  i s  found on examination to  c o n s i s t  a l ­
most
almost e n t i r e l y  of  degenera t ing  lymphocytes, and i t s  amount
i s  so g r e a t  as to  g ive  r i s e  sometimes to  the  susp ic ion  of
£
abscess  form ation .  Warthin (Diseases  o f  the  Thymus - Osier  
and Macrae 's  System o f  Medicine 1915), ho lds  t h a t  the  so* 
c a l l e d  "abscesses  o f  Dubois" found post-mortem in the  thymus 
r e s u l t  from P.M. so f ten in g  of the  medullary  p o r t io n  of  the 
thymus, and in o th e r  cases  from the  p r o l i f e r a t i o n  and sub­
sequent degenera t ion  of  lymphoid c e l l s  in  the  co rpusc les  of 
H a r s a l l .
I t  would seem p o s s ib le  t h a t  the  th i c k  p u s - l i k e  
f l u i d  desc r ib ed  as occurr ing  in the se  "abscesses"  i s  of th e  
n a tu re  of  a s e c r e t i o n  and t h a t  the  c a v i t i e s  a r e  l a rg e  duct 
l o c u l i  w i th  t h e i r  p roduc ts  of  degenera ted  e p i t h e l i a l  and 
lymphoid c e l l s .
The presence  o f  an i d e n t i c a l  s t r u c t u r e  in  th y ro id  
p a ra th y ro id s  and thymus i s  an o th e r  i n d i c a t io n  of the extremely 
c lose
close  r e l a t i o n s h i p  of th e se  organs and may he one of th e  
exp lana t ions  o f  t h e i r  apparent  in te rdependence .
n
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Diseases o f  the Thymus.
V d T H!»
S U M M A R Y
1. There i s  in the th y ro id ,  p a ra th y ro id  and thymus glands of
c a t s  and dogs a s t r u c t u r e  c y s t - l i k e  in some of  i t s  forms, 
and d u c t - l i k e  in o th e r s .
2. In a s e r i e s  of  33 th y ro id s  of  c a t s  examined in  s e r i a l  s e c t io n
t h i s  s t r u c t u r e  was found to  be p re se n t  in a l l .  In 11 th y ro id s  
of  dogs examined s e r i a l l y  i t  was found in a l l  but  3.
In 4 thymus glands - 3 dogs and 1 ca t  - examined in s e r i a l  j 
s e c t io n  i t  was p re se n t  in 3 - 2 dogs and 1 c a t .
3. The lumen of the  s t r u c t u r e  appears to be formed in the th y ro id  i
and p a ra th y ro id s  by the  b reak ing  down of l a rg e  e p i t h e l i a l  
c e l l s .  Sometimes in the  thymus i t  seems to be formed r a t h e r  
by the d i s i n t e g r a t i o n  of  lymphoid c e l l s .
4. By the  breaking  down of th e se  c e l l s ,  e p i t h e l i a l  and lymphoid, 
a
a homogeneous m a te r i a l  i s  formed f re q u en t ly  f i l l i n g  the duct 
channels and l o c u l i .  This m a te r i a l  s t a i n s  p ink sometimes w ith  
haemalum and eos in  l i k e  the  c o l l o i d  of  the  th y ro id  v e s i c l e s ,  
but more f r e q u e n t ly  tak es  a dark b lu i s h  b lack  co lour .  I t  
may perhaps be of  the na tu re  o f  a s e c r e t i o n .
The s t r u c t u r e  corresponds very c lo s e ly  in  appearance w i th  th e  
"post  b r a n c h i a l ” body descr ibed  in fowls and pigeons (and 
v a r ious  lower animals) b£ Mrs.P.D.Thompson, and i t  i s  sug­
ges ted  t h a t  i t  may be the  r e p r e s e n ta t i v e  of t h i s  body.
H a s s a l l ' s  co rpusc les  can be d e f i n i t e l y  seen to  be budded o f f  
from the  ep i th e l iu m  forming the  duct w a l l s .
LyjTtjjdtaiH <? ty in d i?  cell'd  "ftssw  
zpflfx f><32‘’t  o} e}y>l}t*?7ial <efls*(% /So)
si IjakJofnDialium
(X /so) 7(x /so)
PLATE 1 .
F i g . 1 .C e n tra l  p o r t io n  of th y ro id  showing patch  of lymphoid 
and sp in d le  t i s s u e  con ta in ing  e p i t h e l i a l  c e l l s .
F i g . 2 . Same patch  as in F i g . l .  E p i t h e l i a l  c e l l s  have broken 
down forming duct.
F i g . 3 . L a te r  s tage  of duc t ,  l in e d  in  p a r t  w ith  c i l i a t e d  
ep i the l ium .
F ig .4 .Duct has become broken up in to  numerous l o c u l i .
F i g . 5 .Very l a rg e  th in  walled duct l o c u l i .
SX3S0.)
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PLATE 8 . To show development of  duct in lymphoid nodule in 
capsule  of th y ro id ,  near  e x te rn a l  p a ra th y ro id .
F i g . 1 . Lymphoid node con ta in ing  group of  la rg e  c l e a r  e p i t h e l i a l  
c e l l s .
F i g . 2 . Same as F i g . l ,  l a t e r  s tage .
F i g . 3 . E p i t h e l i a l  c e l l s  have broken down forming a duct 
channe l .
F ig .4 . Well def ined  duct channel con ta in ing  some e p i t h e l i a l  
d e b r i s .
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PLATE 3 .
F i g . 1 . Patch  of lymphoid and sp ind le  c e l l e d  and e p i t h e l i a l
t i s s u e  in cen t re  of  th y ro id  near  i n t e r n a l  pa ra thy ro id .
F ig . 2 . Large duct channel p a r t i a l l y  l in e d  w ith  columnar
c i l i a t e d  ep i the l ium  which has developed in pa tch  of 
lymphoid t i s s u e  shown in F i g . l .
F i g s .3 & 4 . Duct channels developing in lymphoid nodes in 
capsule  of  th y ro id  by breaking down of e p i t h e l i a l  
c e l l s .
n e e . 5 & 6. Same as F i g s . 3 & 4 ( l a t e r  s tage)  to  show r e l a t i o n ­
sh ip  of nodes to  e x te rn a l  p a ra th y ro id .
--------------------
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PLATE 4 .
F ig . 1 . Duct channel in capsule of  pa ra thy ro id  conta in ing  
degenera t ing  ep i the l ium .
F i g . 2 . Large duct channel in same s i t u a t i o n  as t h a t  in F i g . l .  
To show mass of  degenera t ing  ep i the l ium  with  the  
p e c u l i a r  lo n g i tu d in a l  s p l i t s  o f ten  observed in the 
masses conta ined  in duct channels .
F i g . 3 . Large th in  walled duct channel in same s i t u a t i o n  as 
F i g . l  and F i g .2, showing i t s  p o s i t io n  in regard to 
the  e x te rn a l  p a ra th y ro id .
CX /so)
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3>uy1[ canTa/m'-ric] 7ymJ>hoey7r>s. Hasxall/s corpziscle
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P la te  5 . Duct in  thymus.
Fig. 1 . Duct in f ib ro u s  t i s s u e  capsule of thymus.
Fig. 2 . Duct in c e n t r e  o f  thymus lo b u le .  H a s s a l l ’s corpuscle
forming a t  lower end.
Fig. 3. Duct in cen tre  of  thymus lo b u le .  . P r o l i f e r a t i o n  of 
c e l l s  of w a l l .  F i r s t  s tage  of  H a s s a l l ^  corpusc le .  
Lymphocytes and e p i t h e l i a l  c e l l s  in lumen of duc t .
Fig .  4 . Same as F i g . 3. Second s tage  in formation of
H a s 8 a l l f s co rpusc le .
F i g . 5. Same as F i g s . 3 <8t 4. H a s s a l l ’ s corpusc le  f u l l y  formed.
